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Preface

The design of trusses is much more complicated than just knowing spans and shapes.
The plate manufactures have spent millions of dollars creating some of the most sophisticated
engineering software in the construction industry. The programs have become easier to use and
can do a great deal more now for the truss designer, but they can not do it al for the designer.
A truss designer must know two distinct aspects of designing roof trusses.

1. What kind of information to input into the programs.
2. How to usethe design software.

The information needed to input into the computer to design roof trusses is what this
book is all about. The skills needed to correctly design roof truss sysems can be
overwhelming. Too many individuals, who have no practical experience, underestimate the
needed skills that are required and the learning curve (time line) that normally is required to
acquire them. This book was created to teach new designers and help develop better skills for
knowledgeable designers. With the knowledge gained from this book it will in itself shorten
the learning curve and develop new designersat amore cost effective pace.

Each chapter coversindividual subject matter that a truss designer encounters everyday.
The Subject matter isfirst explained in detail for better understanding. Then an explanation of
how to approach and solve the problem is explained. Some chapters will have a form to be
copied for assisting in problem solving for everyday truss designing.

As a study guide it is best to have an experienced truss design guide the new designer
through each chapter. It provides a structure for the training of all the essential skills needed to
create the proper roof systems. By assisting the new designer you will also know on what skill
level heisat. This book can be read as its own, but having an guidance from an experienced
designer will help give added dimension to the learning experience.

As a reference guide each designer can refer to deferring chapters for deferent
conditions asthey occur while designing.

This book does not contain any information on how to use or input information into any
truss program. The manufecture of the plating programs provides training and technical
support for operating their programs.

Weasdl Clause or also known as Liability Clause....

All though every effort has been made to insure theaccuracy of the information that has been
provided, Todd Drummond consulting, L LC will not except any liability for mistakes, omissons
and anything else that might cause pain and suffering to your company or mental sate. Itis
ultimately up to each reader to properly under sand and obtain the skills needed to become an
educated component designer.

By the way...thisweasdl clause coversany grammar or spelling mistakes too.
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Chapter 1

~ Level :

Iruss Basics ;.
@J—J

Roof trusses are an intricate part of the framing of abuilding structure. The make it
possible to create a roof that spans large distanceswithout internal support. The first metal
plated wooden truss began in Florida in 1952 by A Carroll Sanford. Since then the metal
plated wooden truss has gained in market share, over 80% in residential. Trusses have
grownin versatility and become more complicated in design. This book will talk about
wood trusses only, but all roof trusses whether made of metal or other material, use the same
type of information contained in this book. A wood truss has membersthat is wood with
each piece being tied together by metal plates. The metal plates have teeth that are pressed
into the wood that then will hold the memberstogether.

1©)

Since the creation of the computer, the manufactures of the metal plates have created
the software programs to design thetrusses. The first programs were developed to handleall
the necessary cadculations for the forces of individua trusses. Then they progressed to
providing the needed paperwork for the cutting of each member inthe truss. Asthe
computers and software got more powerful the evolution of the programs included truss
layouts and management software. Each year brings better and better truss designing
software from the nation’ s plate suppliers.

The homes over years have grown in complexity and square footage. Asthe homes
get bigger the spans for the roofs have grown with them. The costs of framing the building
have to be kept to within reasonable limits for the contractorsto make a reasonabl e profit. In

every part of the country trusses have made huge gains in market share (versesstick framing
and other methods) for framing the roofs. Roof trusses are an extremely versatile product.

Copyrights 2006 - Todd Drummond Consulting, LLC Page 1 Chapter 1
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They allow the building designers to create buildings with complex rooflines and greater
open aress, but a a reasonable cos. It is not uncommon to find roof truss systems with
greater than 50 different design types of trusses in a single roof system.

The versatility of wood isthree folds. First the strength that wood provide compared
its own weight isremarkable. Second isitsability to cut and shape it to specific needs
makes it flexible. Third would be itsavailability around the country is extensve. Because
of the versatility of wood trusses givesthem a long product lifecycle. Inother words there
are no other products out therethat are going to knock roof trusses off the roof support
system “king of thehill”.

Definitions

Every truss has individual partsthat make up the whole. The membersthat form the
top parameter are referred to as the Top Chords. The members that form the bottom of the
truss arecdled the Bottom Chords. Webs are the members that tie the outside chords
together. Each member is held together by Gussets. All trusses must bear (sit) on awall or
in a hanger, which would be referred to asa Bearing.

A i

Gusset Bottom Bearing
Chord

Copyrights 2006 - Todd Drummond Consuiting, LLC Page 2 Chapter 1
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The slope or angles of the cords are measured by what is known as a Pitch. The pitch
would be called out asthe number of inchesthe chord rises for every twelve inchesin
horizontal measurement. Anexampleis6/12, whichisthe chordrises 6" for every 12" of
horizonta measurement.

Top Chord Pitch

12 or as6/12

6
\

12
3 | or as3/12 N
A

Bottom Chord Pitch / Pesk
Panel
Hed
Joints
L - T
~~_~
<> -
Splice
| Cantileve| Clear Span

Cantilever is when the bottom chord extends beyond the bearing. (Does not include overhang)
Clear Span the distance between supports.

Heel of atrussisthe end where the top chord and the bottom chords meet. See chapter 3 for
more definitions of heel heights.

Joint is apoint where webs and chords are attached to each other. Also known as Panel point
Overhang is the top chord extended beyond the heel of the truss.

Panel isthe segment of chord between two joints.

Peak is thetop ridge or the highest point.

Span istheover all length of the bottom chord.

Splice is when two chords are attached together because the over all length was too long for
asingle2x member.

Copyrights 2006 - Todd Drummond Consuiting, LLC Page § Chapter 1
Website: www.todd-drummond.com  Lean Manufacturing Consulting Sevices  Phone: 603-763-8857 |



http://www.todd-drummond.com

Wedge

Slider

a Plumb Cut L Square Cut L Leved Cut

Butt Cut isavertica cut on the end of the bottom chord to insure uniform spans.
(/4" is common)

Leve Cut isacut parallel to the ground.
Plumb Cut is a cut perpendicular to the ground. /

Square Cut is a90-degree cut to the member. Butt Cut é
Slider is an added member to reinforce the top and bottom chords. : I
Wedge isa block cut too reinforces the top and bottom chords.

Stubbed End
with Top Chord
Bearing \E

-

Filler isusually aflat member with verticas
tied to the bottom chord of a truss.
Stubbed end is ashorten truss formed from a

/IKI common span.
L Top Chord Bearing is when the top chord

bears on the support.

FILLER

Copyrights 2006 - Todd Drummond Consuiting, LLC Page é Chapter 1
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Truss Types

Illustrated below are common truss types. The
name of the trussis based on its shape and function.
Look at the difference between acommon truss and an
attic. Each look very similar, but an attic isdesigned
for afloor and celling loads within thetrussitself.

Y ou need to know what each trusslooks like and what

they are used for.

Common Attic AI;\
or Typicad % Room
Polynesian Camber

Piggyback Dud Pitch

or Capped

2
Sloped Hat

Flat or Box or Pardld

\
\
A

Vault or

E Studio

Mono
Scissor

Hip Mono \/

Vil

Page 5 Chapter 1
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The name for each truss below isused for
describing the web patterns. They are also can be
described by how many pand s each one has.
Web Patterns Y P

I love naming

Fink or
4 over 3 Panel Truss

D

/B Kingpost or Fan or Double Fan or
2 over 2 Panel 6 over 3 Pand 8 over 4 Panel

?332: ;%5; ‘gl Modified Queen Double Modified Queen
or 6 over 4 Pand or 8 over 6 Panel
/WN m f Triple Fink or
4 over 3 Panel 6 over 5 Panel 8 over 7 Panel
Howe or }\ : Double Howe or \ ; Triple Howe or \

4 over 4 Panel 6 over 6 Panel 8 over 8 Panel
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Roof Styles

The style or type of roof comes mostly in four basic forms. The four basic typesare
Gable, Hip, French and Tudor. (See Figure 1-2) A house might have a combination of a few
or all the styles.

Gable

Tudor or
Clipped

T
Fig. 1-2 I

Some other stylesare Fat, Gambrel, Polynesian and SdtBox. These styles are not as
common asthe ones displayed in figure 1-2, but you need to know each of them.

lllllllllii!!ﬁﬁﬂl 1i======i__.(3a7mwd

Copyrights 2006 - Todd Drummond Consulting, LLC Page 7 Chapter 1

Welbsite: www.todd-drummond.com  Lean Manufacturing Consulting Services ~ Phone: 603-763-8857 |



http://www.todd-drummond.com

Figure 1-1 below is called a Layout
Print. A layout shows thetruss positions on the
framing. A layout print is alwaysdisplayed from atop
downview. Each layout, from different designers, may
differ in how each trussis called out or displayed, but
they all show essentially the same things. Each one
shows the trusslabels and positioning of each truss on
the framing. Asbuildings have become more complicated, layout prints have become a
necessity for the framer and the truss designer. The sole function is to illustrate the position

5-0-0 60-0-0 5-0-0
X Truss
2 Quantities 5
]
212 Ky oA
I TR \
1 LilRpss G
'f‘/ Truss | \V ?
J Labels -
/ M E |
o \V2 ¥ | D
¢ M Hanger Symbols [ Pees
e}
A » .
B2 -G | *
=
q’/ Trusses
3 — |
B3 walls T
B4-GD CI>
P> CoA ‘U
I [ g N [
15
X

of each truss in the roof system. Asthe roofsbecome more complicated (having multiple
rooflines) the quantity of differing trusses increases. With increasing truss designs quantities
on a single framing, the more it becomes a complex puzzle. The framer then hasto figurea

way to put this puzzletogether, which only alayout print can best show where each part of
the puzzle goes.

Figure 1-2 isa 3-dimensional display of the same building as figure1-1. The3-D
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drawing is displayed for greater visua understanding of figure 1-1 only. Some truss
designers add these 3-D drawings to their layoutsfor the same reason.

Truss Type by Function

5790 60-0-0

Q_N_)
~\
G Hip Set 5
2Rl | | o o 3 &
I T \
] 1T &
=) i o
] 5 o
— R —
L v Valley Set g
& Vi3S AN
% viz|\, A
/_l Vil
Bo-GD *
i
«'l Girder
B3~ ’4/ Corner <
B4-GD St z
DL2a v
ol =1ChH enLaB T
—— ™ ®
)v / / \\
x // 24-0-0 / A"\ 36-0-0 ¥
| Fig 1-3 I End- Corner- Hip-Jack
Jacks Jacks
or
Monos

The placement and function can describe trussesin the roof system. The following is
alist of examples; look at figure 1-3 for a reference.

Corner-Jack isasmall mono trussthat tiesinto a Hip-Jack. It helpsto create the
corner of ahip.

Corner Set is the entire corner truss set that forms a corner of a hip roof.

End-Jack or Mono isatruss that tiesinto the hip girder to form the end roof of a
hip roof.

Girder trussisany trussthat carries other trusses or other special loading, such as

Copyrights 2006 - Todd Drummond Consulting, LLC
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upper wall or floor.

Hip-Jack isthe mono girder that isangled to the hip girder trussand carries the
corner-jack trusses.

Hip-Set isthe entire truss system that forms the end wall doped roof. There are
many different types of hip-sets.

Valley —Set arethe small trusses forming the valey roof. They sit on top of
trusses (and plywood) perpendicular to them.

Roof Line Description

Hip Ridge LineI

Valley Lines
Eave or T
Overhang Soffit Line I
Hip Ridge Line
Valley Lines
| /
Eave or | Soffit Line
Overhang
Copyrights 2006 - Todd Drummond Consulting, LLC Page Q Chapter 1
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Origin of a Specification

Reprinted from December 1999 Woodwords Magazine with permission.

@

Code for United States
Railroad Guage

The U.S. Standard railroad gauge (distance
between rails) is4 feet, 8.5 inches. That’'savery
unusua number. Why is that gauge used? Because
that’ sthe way they built them in England, and English
expatriates built the U.S. raillroads. Why did the
English people build them like that? Because the first
rail lines were built by the same people who built the
pre-railroad tramways, and that’ sthe gauge they used.

Why did “they” use that gaugethen? Because
the people who built the tramways used the same jigs
and tools that they used for building wagons, which
used that wheel spacing. Okay! Why did the wagons
use odd wheel spacing? Wél, if they tried to use any
other spacing the wagon would break on some of the
old, long distance roads, because that’s the spacing of
the old wheel ruts.

So who built these old rutted roads? | mperial Rome, for the benefit of their legions,
built thefirst long distance roadsin Europe. The roads have been used ever since. Andthe
ruts? The Roman chariotsfirs made the initial ruts, which everyone else had to match for
fear of destroying their wagons. Since the chariots were made for or by I mperial Rome they
were dl alike in the mater of thewhed spacing.

Thuswe have the answer to the originad question. The United States standard
railroad gauge of 4 feet, 8.5 inchesderives fromthe original specifications for an Imperial
Roman war chariot.

Specificationsand Bureaucracies live forever. So, the next time you are handed a
specification and wonder what horse’s __ came up with it, you may be exactly right.
Because the Imperial Roman chariots were made to be just wide enough to accommodate the
back-ends of two war horses.

U

The required gauge
for all sandard

railroad in the United
States shall be 4 feet,
812 inches..

(Visit Woodwords web ste at www.woodwords.com)
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Chapter 2

Kt s et
S

This chapter will explain the math needed to solve most basic design problems. Af-
ter completing this chapter, you should be able to solve for the rise, run, diagona and the
pitch of atriangle. The math| will describe in this chapter is only for finding the proper
truss design, not the loading. Loads and forces will be covered in chapter 4. Whether aroof
is made of one type of trussor multiple different trusses, you will always have to make sure
the profile of the trussiswhat the customer wants and needs.

The math used in creating the proper profile of atrussisused through out the design-
ing of atrussjob. Anexamplewould be finding the elevation difference between two wall
heights and than convert that to a pitch is the same as finding the pitch for a top or bottom
chord of atruss. The most important shgpe to understand and solve for isatriangle. But,
letsgo over some basic rulesfirgt.

Y ou need to be ableto use a calculator, which is essential for truss designing. | will
explain how to use 3 different types of calculators.

~ Level :
\ Basicto
Intermediate

1) Construction Master by Calculated Industries Incorporated

Website is www.caculated.com
E-mail is techsup@calcul ated.com

2) Jobber by Jobber I nstruments

Website is www.jobbercalculator.com
E-mail is jobber @jobbercalcul ator.com

3) Scientific Calculator in Microsoft Windows Accessories Group
Note: Each of these calculators is aregister trademark of the respective companies.

\\\\ - Want to save a great deal of time and money?
S
= C —— Buy a Construction Master or a Jobber!
?; —T

keystrokes. You will also make fewer mistakes,
which are very costly after the trusses have been made

and shipped.

N | | | |
L@\\ Y ou will save time by not having to key in as many
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Symbols and Terminology

The units of measurements used in this book are cdled imperial numbers. The
lengths will be called out in Feet, Inches, and Fractions of an inch.
1 Foot = 12 Inches
1 Inch = 16 Sixteenths
The following symbols are commonly used to describe units of measurements.
_' Describes Feet, s0 6" =6 Feet
_" Describes Inches, so 6” =6 Inches
_|_Describes Fraction, so 1/16” = 1 of 16™ of an Inch

12’ 4 3/8" = 12 Feet, 4 Inches, 3 of 8" an Inch
Lumber is described by thickness than height than length. An example would be 2°x

 _/
*\_)~* Rulesof Thumb

Truss engineering programs describe distance with 3 numbers spaced with a
dash for feet — inches — sixteenths.
(Exampleis16—4 —9 would be 16 feet, 4 inches, 9 sixteenths)

4’x16’, which isa2 inch by 4 inch by 16 foot nominal lumber piece. All dimensional lum-
ber is rounded up to the nearest inch for thickness and height. Thetrue dimensiond sizes are

asfollows...
2’X4 =1%" by3v7
2'’x6"=1%" by5v
2’x8 =1 by7wW
2’ x10" =1Y%" by 9w

2’x12"=1% by 11 Yo

Of coursethe exception is for rough sawn lumber, which would be the size called out. That
kind of lumber isnot used in convention wood trusses. A trussusing rough sawn lumber is
normally called a“Timber Truss.”

Copyrights © 2006 - Todd Drummond Consulting, LLC Page 2 Chapter 2
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Board Foot M easurement

Lumber is bought and sold in what are called board feet. Asyou know a stick of
lumber comesin many sizes. A board foot is the (Width * Height) + 12. So, each size of
lumber has different board footage for agiven 12" of length. The width and the height are
the nomina measurements that are called out. An example would be a2x4 uses 2 times4
instead of 1 %2” times 3 ¥2” which is the actual measurements.

Size Board Foot
2" x4 |(2*4) +12=.667 Board Foot

2" x6" |(2¢6) +12=1Board Foot

2" x8 |(2¢8) +12= 1333 Board Foot

2" x 100 |(2*10) + 12 = 1.667 Board Foot

2" x 12" |(2*12) + 12= 2Board Foot

A unit of 2"x 6”x 12" that has 196 pieces would have 2,352 board feet. To figure the
board feet ....
Board Foot x Length x Quantity of Pieces = Total Board Footage of Unit
(2* 6) +12=1Board Foot fora2’x 6
1* 12 “Length” * 196 “Qty’ = 2,352 Board Feet

A unit of lumber would be priced in per thousand board feet. Lets say that the price
of a certain speciesof 2”x 6”x 12’ is$500 per thousand board feet and it had 2,352 board
feet inthe unit. What would the unit cost you to purchase?

500 + 1000 = $0.50 per 1 board foot
5* 2,352 =$1,176 for the unit
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Differencesin Inputting Dimensons

There is a big difference between the inputting lengths in the scientific calculator
verses the other types.

@ The scientific calculator must always be converted to a common number unit.
This meansthe feet with a decimal for inches and fraction or the feet converted to
inches with a decimal for the fractions.

@ The Construction Master and the Jobber have dimensional input keys. Y ou do not
have to convert dimensions to a common number unit. The calculator doesthe
needed unit adjustments internally so the operator does not have to concern him-
self with this.

% Scientific Calculator Dimension Inputting

When adimensionis inputted in a scientific calculator it must be keyed in as a com-
mon number. In other words, the unit of measurement must stay constant through the whole
process of a calculation.

An example would be if you needed to add a 16 foot dimensionto 6 inches. Y ou will
get 22 for an answer when you add 16 to 6 (16 + 6 = 22). Would it be 22 feet or 22 inches,
or is either correct? What you need do, is to convert the 16 feet to 192 inchesthan add 6
inches, thiswould equal 198 inches (192" + 6” = 198”). The 6 inches could also have been
converted to .5 feet, than add 16, than this would equal 16.5 feet (.5 + 16" =16.5"). When
you convert 198 inches to feet, you find that it equals 16 feet 6 inches (16.5 =198").

A fractionisaunit of aninch. Thesmalles fraction of an inch you will need to use
will be asixtieth. It is most common to change a fraction into a decimal number of an inch.
To convert a fractionto adecimal of an inch, divide the numerator by the denominator. An
examplewould be 5/8” = 5+ 8= .625 of an inch. If youwanted to convert the 5/8" into a
decimal of feet, you would divide the numerator by the denominator than divide the answer
by 12. Anexample would be 5/8” = (5 + 8) + 12 =.052083 of afoot.

Thereare 12 inchesin every foot. To convert feet to inches, multiply the number of
feet by 12. Anexamplewould be 12' = 12 x 12 =144". To convert inchesto feet you
would dividethe inchesby 12. Anexamplewould be 144" =12 + 12 =12

Now lets take everything | just explained and put it into an example.

Add 12 62’ to 15 934"...
12 6%" =(12x12=144) + (6 + ((1 + 2=.5)) = 150.5"
15 9% =(15x 12=180) + (6 + ((3+4=.75)) =189.7%"
150.5" +189.75" = 340.25"
Than convert your answer to Feet —Inches - Fraction
Break down the answer of 340.25” into three parts.
a) First convert 340" to feet
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340" +12 = 28.3333
b) Convert .3333’ to inches
3333 x 12 = ﬂ" (rounding of 3.9996 to 4)
c) Convert .25", of the 340.25" to inches
25" x 16 = 4 sixtiethsor ¥4’

So the answer is28’ 4 V'

At this point you arethinking, “What a painin neck this conversion stuff is!” Well
take hart, because there are short cuts you can use.
@ Conversion charts
@ Knowing the decimal equivalent without figuring the answer by hand
After doing this for awhile you will know .25” isequal to ¥2’. But no matter if you are us-
ing conversion charts or figuring the conversion in your head, you are performing stepsthat
are required to caculate the proper answer.

Scientific Calculator

Standardization of unitswill be converted to inches

All measurements, for the scientific calculator, will be converted to
inches with a decimal for thefractions. The following charts can be
used to create shortcuts. Thiswill only apply to the scientific calcul ator
columns.

Conversion Chart for Fractionsto Decimal
1" =1 34 =75 12" =, 14 =.25
15/16" =.9375 | 11/16” = .6875 | 7/16” =.4375 | 3/16" =.1875
7/8" =.875 5/8" =.625 3/8" =.375 /8 =.125

13/16" =.8125 | 9/16" =.5625 | 5/16" =.3125 | 1/16" =.0625

Conversion Chart for Feet tolnches
1 =12 5 =60" 9 =108" 13 = 156"
2 =24 6 =72" 10 = 120" 14’ = 168"
3 =36 7 =84 11 =132 15 = 180"
4 =48 8 =96" 12 = 144" 16' = 192"
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Construction Master Dimension | nputting

All dimensions can be inputted as they are described. In other words, there isnot a
need to convert to common numbers. You can input feet, inches and fractionsusing the feet,
inches and fraction input keys. All keysthat perform afunction will be displayed in paren-
theses. An examplewould be the “Feet” key would be displayed as (feet). To input a di-
mension such as9’ 6 ¥2", you would key in..

9 (feet), 6 (inches), 1 (/) 2 or you could key in..
9 (feet), 6.5 (inches)
Note that thefraction key isa (/) key and does not denote adividing function.

All the key functions are described wonderfully in the booklet that comes with
the Construction Master calculator. You should review it so you will better understand

all thefunctionsthat can beperformed. Reviewing the booklet on your ownwill give you
understanding of the model which you are using. Each model has differing functions added
tothe latest calculators. The individual functions do remain constant among the varying
models, so | will be able to explain how to use the needed inputs in the following pages.
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Finding the Triangle in Every Truss

Let me begin by reminding you that, “there is more than one way to skina cat”. Just
like skinning cats, you can solve mathematical problemsin different ways and still get the
sameresult. Peopletend to solve problems theway they were taught. So to make my point
as clear as possible, do not get upset if | tackle aproblem differently than what someone else
hasdone. We both can be “right”. | will try to show different ways to solve the same prob-
lem, but you must decide what isright for you.

If you do not know how to add, subtract, multiple or divide you are in the wrong pro-
fession. If you have mastered those basic math skillsthen you are not far from be ableto
solve mogt truss problems.

To solve for the profile (shape or perimeter) of atruss, requires the understanding of
solving the equation for atriangle. There are afew steps that should be followed.

1) Look for thetriangle in the problem
2) Recognizeand look for the multiple triangles that may be present

3) Definethe known segments of the triangl e equation

4) Solve for the missing segment of the triangle

Were are they?

Please do not get apanic attack right now. Thisisalot easier than you may think.
At first you may need to draw out the cross section of thetrussor roof to get an understand-
ing of what to look for. After afew times of solving the sametype of problem it will be-
come second natureto you. Thetrusses dl very in shapes and sizes, but the math is still the
same. All it takesis a little common sense to think the problem through.
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The Construction Master and the Jobber have input keys that that form the trigo-
nometry calculations for you. Y ou do not have to think in terms such as sine, cosine, and
tangent for theangles. The perimeter of aright triangle is described as run, rise, and diago-
nal. Think of aright triangle as displayed in figure 2-1.

Fig. 2-1 //\
==

oo™

o

The scientific calculator views the right triangle in trigonometry terms only. This
should beablast to your past, in high school, when your teacher took a couple of weeksto
cover thisterminology. Figure 2-2 showsthe angles in upper case letters and the chord seg-
mentsin lower case letters. Thechartsbelow figure 2-2 are alisting of the trigonometry so-
lutionsto find each part of the right triangle given known angle or segment lengths.

Find Given Solution
a Ab |btanA
A,c |csinA
Find Given Solution b Aa |a+ tanA
ab tanA=a+b A,c |[cCcosA
A ac sinA=a=+c c Aa |a+ sSnA
bec cosA=b=+c Ab |b+ cosA
ab tanB=b+a c? ab &+
B ac cosB=a=+c b? ca |c2-&
- a ch |- b
be sinB=b=+c
Copyrights © 2006 - Todd Drummond Consulting, LLC Page § Cha\oter 5
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We will only be dealing with right triangles. This means that two of the segments of
thetriangle are at a 90-degree angle from each other. (Seefigure2-3) Thismakeslifea
whole lot eadier by creating the same known segments a a 90-degree you have known equa
tionsto solve for missing information.

If you are given any 2 partsof a right triangle, excluding the right angle, you can
solvefor the other 2 missing parts. When describing the individual partsof atriangle the
most common terminology a truss designer will use is shown in figure 2-3.

1) Diagond

2) Rise

3) Run

4) Pitch

5) Right angle or 90-degree (Always agiven)

If you input the known segments of theright triangle, the Construction
Master or the Jobber will solve for the missing segments for you. You will
not have to remember any particular formulato solve for the missing seg-
ment. It isas easy as keying in the know segments than hitting the key for
. the unknown piece. So, save yoursef alot of headache and purchase a

X /) Construction Master or a Jobber calculator.

Q'
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Covert
Pitch or
Angle

The pitch of aroof isthe distance of rise (vertical
measurement) for every 12” of run (horizontal measure-
ment). The pitch can be converted to an angle (A) or an
angle can be converted to apitch.

Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
6 (Inch) (Pitch) |Pitch6 (F'S) Mode 6" 0/16 6+12= 5
(Input Run) Inch 6, 0 (Pitch) (pitch to decimal)
(Pitch) Pitch 26.57 | (Deg) 26.56505 SinvTan= 26.56505
(Press Pitch key degree (Inverse Tangent of
again) decimal = A)
12
Pitch
A =45degrees
Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
45 (Pitch) Pitch 45 (DEC) Mode |45 45Tan= 1
(Input Pitch wo degree .45 (DEC) (Tangent of A)
Inch key)
(Pitch) Pitch 12 (Pitch) 1 1*12= 12
(Press Pitch key Inch (Tan A* 12=
again) Pitch)

Copyrights © 2006 - Todd Drummond Consulting, LLC

Page 10 Chapter 2

Website: www.todd-drummond.com  Lean Manufacturing Consulting Sevices  Phone: 603-763-8857



http://www.todd-drummond.com

Pitch

(Rise & Run)

?/12
Pitch

The pitch of aroof isthe distance of rise (vertical
measurement) for every 12” of run (horizontal measure-
ment). Inthe example below the run (b) and the rise (a)
are given to solve for the pitch (A).

Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
12 (Feet) (Run) |Run12 (F'S) Mode 1:00/16 12* 12 = 144
(Input Run) Feet 1,2,0,0 (Run) (bto inches)
6 (Feet) (Rise) |Rise6 6,0,0 (RIS) 6: 0 0/16 6* 12= 72
(Input Rise) Feet (ato inches)
(Pitch) Pitch 6 (Pitch) 60/16 72+ 144 = 5
(Find Pitch) Inch (a+ b=A)
S5* 12 = 6
(A to Feet)
Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
14 Run Run 14’ 14,00 (Run) (14:0:0 14* 12 = 168
94" Rise Rise9'4” 19,4,0(RIS) 9:00/16 9* 12=108 112
108 +4 =
Pitch Pitch 8 (Pitch) 80/16 112 + 168 = .666667
.666667 * 12= |8
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Pitch
(Diagonal + Run)

\</

2/12 Pitch /'\

14 111/16”

<

10’ >

pitch (A).

The pitch of aroof isthe distance of rise (vertical
measurement) for every 12” of run (horizontal measure-
ment). Inthe example below the run (b) and the diagonal
(c) are givento solve for the

Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
10 (Feet) (Run) |Run 10 (F'S) Mode 10: 00/16 |10* 12 = 120
(Input Run) Feet 1,0,0,0 (Run) (b to inches)
14 (Feet) 1 Diag 14 14,111 (SLP) |14: 111/16 J((14 * 12) + 1)) + |169.6875
(Inch) 11 (/) 16 |Feet 1Inch (11+ 16)=
(Diag) 11/16 (c toinches)
(Input Diagonal)
(Pitch) Pitch (Pitch) 1:00/16 |(120+ 169.6875) [44.99387
(Find Pitch) 12" Inch Inv Cos=
(b =+ ¢) than Inverse
cosne = Ain degrees
(44.99387 Tan) * |12
12=
(A Tan)* 12= pitch
M2Pitch _—">
11’ 6 15/16”
Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
10 Run Run 10° 10,00 (Run) (10:00/16 |10* 12= 120
11'6 15/16” Diag 1,1,6,15 (SLP) [11: 6 15/16 |((11* 12) +6)) |138.9375
Diag 11'65/16" + (15+ 16)=
Pitch Pitch 7 (Pitch) 70/16 120 + 138.9375 |30.26566
Inv Cos =
30.26566 Tan* |7
12=
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Pitch

(Diagonal + Rise)

18 05/16”

\</

212Pich "\

The pitch of aroof isthe distance of rise (vertical
measurement) for every 12” of run (horizontal measure-
ment). Inthe example below the rise () and the diagonal
(c) are givento solve for the pitch (A).

Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
10 (Feet) (Rise) |Rise10 (F'S) Mode 10: 00/16 |10* 12 = 120
(Input Rise) Feet 1,0,0,0 (RIS (ato inches)
18 (Feet) 5(/) 16 | Diag 18 1805(SLP) |18:05/16 J(18* 12)+(5+ |216.3125
(Diag) Feet 11/16 16)=
(Input Diagonal) (c toinches)
(Pitch) Pitch (Pitch) 80/16 (120 + 216.3125) |33.6937
(Find Pitch) 8’ Inch Inv Sin=
(a=+ c¢) than Inverse
Sne= Aindegrees
(33.6937Tan) * |8
12=
(A Tan)* 12= pitch
212Pich "\
15 24/16’ T
Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
10' Run Run 10° 1000 (RIS (10:00/16 |10* 12= 120
152 4/16” Diag |Diag 1524 15:24/16 |((15*12)+2)) (182.2311
15'2 4/16" + (4+ 16)=
Pitch Pitch 10.5” | (Pitch) 10 1/2 120 +182.2311 (41.18592
Inv Sin=
41.18592Tan* [10.5
12=
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Rise

(Pitch & Run)

6/12
Pitch

The height of atriangle can be solved using the
angle and the horizonta distance. The angleisreferredto
as the pitch (A) and the horizonta distance is therun (b)
which areagiveninthe examples.

Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
12 (Feet) (Run) |Run12 (F'S) Mode 12:.00/16 |12* 12= 144
(Input Run) Feet 1,2,0,0 (Run) (bto inches)
6 (Inch) (Pitch) |Pitch6 6, 0 (Pitch) 60/16 6+12= 5
(Input Pitch) Inch (Pitch+12) = Aasa
decimal of a foot
(Rise) Rise (RIS) 6:00/16 |144* 5= 72
(Find Rise) 6 Feet (b* A) = Risein
inches
Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
14 Run Run 14’ 14,00 (Run) (14:00/16 |14* 12= 168
8" Pitch Pitch 8 8, 0 (Pitch) 80/16 8+12= .66667
Rise Rise9 4" (RIS 9:40/16 168 * .66667 = |112
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Rise
(Diagona & Run)

The height of atriangle can be solved using the di-
agonal and the horizontal distance. Thediagonal (c) isthe
length of the slope and the horizontal distance isthe run
(b) which are a given in the examples.

Construction Master Jobber Science

K eystrokes Display Keysrokes Display K eystrokes Display
12 (Feet) (Run) |Run12 (F'S) Mode 12:.00/16 |12* 12 = 144
(Input Run) Feet 1,2,0,0 (Run) (b to inches)
16 (Feet) 11 Diag 16 1,6,11,10 16: 11 ((16* 12) + 11) + | 203.625
(Inch) 10(/) 16 |Feet 11 (SLP) 10/16 (10+16) =
(Diag) Inch 10/16 (c toinches)
(Input Diagonal)
(Rise) Rise (RIS) 12: 0 0/16 |(203.625%) - 143.9692
(Find Rise) 12 Feet (144 = =144

(¢ - ¥ = square
root of a)
\elfs/g 12/16 ;
|< 15

Construction Master Jobber Science

K eystrokes Display Keysrokes Display K eystrokes Display
15 Run Run 15 1500 (Run) (15:00/16 |15* 12= 180
15 9 3/4” Diag 15’ 9 |1,5,9,12 (SLP) |15912/16 |((15* 12) +9) + [189.75
Diagonal 34 (12+16) =
Rise Rise5 0" (RIS 5:0 V16 (189.75%) - 60.0421

1/16 (180°%) = srt =60
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Rise

(Pitch & Diagonal)

3/12
Pitch  pjagonal

«

3/12 Pitch

12 47/16"

«

2

The height of atriangle can be solved using the di-
agonal and the pitch. Thediagonal (c) is the length of the
slope and the pitch (A) is the angle given ininches for
each 12 inches of run area given in the examples.

Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
12 (Feet) 4 Diag 12 (F'S) Mode 12: 47/16 |((12* 12) + 4) + |148.4375
(Inch) 7 (/) 16 Feet 41nch |1,2,4,7 (SLP) (7+16) =
(Diag) 7/16 (c toinches)
(Input Diagonal)
3 (Inch) (Pitch) |Pitch 3 3,0 (Pitch) 30/16 (83+12) InvTan, |.242536
(Input Pitch) Inch Sin=
(Pitch + 12) Inverse
Tangent, Sn=
(Rise) Rise (RIS) 3:00/16 |148.4375 36.00138
(Find Rise) 3 Feet * 242536 = =36
(c*sinA=ain
inches)
8/12 Pitch /\
10’ 9 13/16” _f
Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
10' 9 13/16” Diag 10’ 9 ]1,0,9,13 (SLP) |10: 9 13/16 J((10* 12) + 9) + [129.8125
Diag 13/16” (13+16) =
8’ Aitch Pitch 8 8,0 (Pitch) 80/16 (8+12)InvTan, |.5547
(Input Pitch) Sin=
Rise Rise 6’ (RIS) 6: 0 0/16 129.8125 72.00702
(Find Rise) * 5547 = =72
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Run

(Pitch & Rise)

5/12
Pitch

The length of atriangle can be solved using therise
and the pitch. Therise (a) is the height and the pitch (A) is
the angle given in inches for each 12 inches of runare a
giveninthe examples.

Construction Master Jobber Science

K eystrokes Display Keysrokes Display K eystrokes Display
16 (Feet) (Rise) |Rise6 Feet |(FIS) Mode 6: 0 0/16 6* 12= 72
(Input Rise) 6,0,0 (RIS) (ato inches)
5(Inch) (Pitch) |Pitch5 5,0 (Pitch) 50/16 5+12= .416667
(Input Pitch) inch (Pitch + 12) = Tan-

gent
(Run) Run 14 (Run) 14: 4 13/16 |72+ 416667 = |[172.7999
(Find Run) Feet 4 Inch (a+tanA=b)
13/16

Construction Master Jobber Science

K eystrokes Display Keysrokes Display K eystrokes Display
4 Rise Rise4’ 4,0,0 4: 0 0/16 4* 12= 48
2’ Pitch Pitch 2 2,0 (Pitch) 20/16 2+12= .166667
Run Run 24’ (Run) 24:00/16 |48+ .166667 = |287.9994

=288

Copyrights © 2006 - Todd Drummond Consulting, LLC

Page 17 Chapter 2

Website: www.todd-drummond.com  Lean Manufacturing Consulting Sevices  Phone: 603-763-8857



http://www.todd-drummond.com

The length of atriangle can be solved using
therise and the diagonal. The rise (@) is the height
Run and thediagond (c) is the length of the dope are a

(Diagondl & Rise) given in the examples.

2

14’ 1 11/16”

Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
10 (Feet) (Rise) |Rise10 (F'S) Mode 10: 00/16 |10* 12 = 120
(Input Rise) Feet 1,0,0,0 (RIS (ato inches)
14 (Feet) 1 Diag 14 14,111 (SLP) |14:111/16 1((14* 12) + 1) + |169.6875
(Inch) 11 (/) 16 |Feet 1Inch (11 + 16)=
(Diag) 11/16 (c toinches)
(Input Diagonal)
(Run) Run 10 (Run) 10: 0 0/16 |(169.6875) - 119.9744
(Find Run) Feet (120%) = =120
(% - & = square
root of b)

18 11 11/16’/\ 6T’
X i

Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
6 Rise Rise 6’ 6,0,0 (RIS) 6: 0 0/16 6* 12= 72
18 11 11/16” Diag 18’ 1,8,11,11 18: 1111/16]((18 * 12) + 11)) |227.6875
Diag 111116 |(SLP) + (11+ 16)=
Run Run 18 (Run) 18:00/16 |(227.6875?) - 216.0037
(72%) = sort =216
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The length of a triangle can be solved using the
pitch and the diagona. The pitch (A) isthe anglegiven in
inches for each 12 inches of run and the diagonal (c) isthe
length of the dope are agivenin the examples.

Run

(Pitch & Diagonal)

5/12 Pitch
Diagonal

A\

5/12 Pitch
10 10”

Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
10 (Feet) 10 Diag 10 (F'S) Mode 10: 100/16 |(10* 12) + 10= (130
(Inch) (Diag) Feet 10 1,0,20,0 (SLP) (c toinches)
(Input Diagonal) Inch
5(Inch) (Pitch) |Pitch5 5,0 (Pitch) 50/16 (5+12) Inv Tan= |22.61986
(Input Pitch) Inch (pitch +12) than In-
verse Tangent = de-
gree
(Run) Run 10 (Run) 10: 0 0/16 [(22.61986 cos) * (120
(Find Run) Feet 130 =
(cosneof A*c)=b
g12Pich o\
16’ 9 15/16”
Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
16’ 9 15/16” Diag 16’ 9 |1,6,9,15 (SLP) |16: 9 15/16 |((16* 12) + 9) + |201.9109
Diag 15/16” (15+16) =
8" Pitch Pitch 8 8,0 (Pitch) 80/16 (8 +12) Inv Tan |33.69007
Run Run 14’ (Run) 14:00/16  |(33.69007 cos) * (168
201.9109=
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Diagonal

(Run & Rise)

The diagond (c) of atriangle can be solved
using therise and therun. Therise(a) isthe height
and the horizontal length which isthe run (b) area
given in the examples.

Construction Master Jobber Science

K eystrokes Display Keysrokes Display K eystrokes Display
10 (Feet) (Rise) |Rise10 (FIS) Mode 10: 00/16 J10* 12= 120
(Input Rise) Feet 1,0,0,0 (RIS (ato inches)
15 (Feet) (Run) |Run 15 1500 (Run) |15:00/16 J(15* 12) = 180
(Input Run) Feet (b to inches)
(Diagonal) Run 18 (SLP) 18:05/16 (1207 + (180°%) = | 216.3330
(Find Diagonal) Feet Olnch (& + b? = square

5/16 root of c)

Construction M aster Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
8 Rise Rise 8 8,0,0 (RIS) 8:00/16 8* 12= 96
12' 6" Run Run12 6 |1,2,60 (Run) [12:60/16 |(12* 12)+6= |[150
Diag Diag 14° |(SLP) 14: 101/16 |(967) - (150°) = | 178.0898
10 /16" sart
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Diagonal

(Pitch & Rise)

6/12 Pitch
Diagonal

?

6/12 Pitch /\

The diagonal (c) of atriangle can be solved using
the rise and the pitch. Therise (@) isthe height and the
pitch (A) isthe angle givenininches for each 12 inches of
run are a given in the examples.

Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
10 (Feet) (Rise) |Rise10 (F'S) Mode 10: 00/16 |10* 12 = 120
(Input Rise) Feet 1,0,0,0 (RIS (ato inches)
6 (Inch) (Pitch) |Pitch6 6,0 (Pitch) 60/16 (6+12)Inv Tan, |.447217
(Input Pitch) Inch Sin=
(Pitch + 12) Inverse
Tangent, Sne)
Diag Diag 22 (SLP) 22:45/16 |(120+ .447217) ={268.3261
(Find Diagonal) Feet 4 I1nch (a+ sinA)
5/16
3/12 Pitch
Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
4 (Rise) Rise4 Feet 14,0,0 (RIS) 4: 0 0/16 4* 12= 48
3" (Pitch) Pitch 3 3,0 (Pitch) 30/16 (83+12) Inv Tan, |.242536
Inch Sin=
Diag Diag 16 (SLP) 16: 515/16 |(48 +.242536) = [197.9088
Feet 5Inch
15/16
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The diagonal (c) of atriangle can be solved using
the run and the pitch. The horizontal length which isthe
run (b) and the pitch (A) istheanglegiven in inches for
each 12 inches of run area given in the examples.

7/12 PitV\
/\ 5 /

Diagonal

(Pitch & Run)

Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
15 (Feet) (Run) |Run 15 (F'S) Mode 15:00/16 |15* 12 = 180
(Input Run) Feet 1,5,0,0 (Run) (b to inches)
7 (Inch) (Pitch) |Pitch7 7,0 (Pitch) 70/16 (7+12)InvTan, |.86377
(Input Pitch) Inch Cos =
(Pitch + 12) Inverse
Tangent, Cosine)
Diag Diag 17 (SLP) 17:4 3/8 |(180+ .447217) =| 208.38665
(Find Diagonal) Feet 4 I1nch (b+ cosA)
3/8
Construction Master Jobber Science
K eystrokes Display Keysrokes Display K eystrokes Display
14 6" (Fest) Run 14 14,60 (Run) (14:60/16 |(14* 12)+6= |174
(Run) Feet 6Inch
9 (Inch) (Pitch) |Pitch9 9,0 (Pitch) 90/16 9+12)InvTan, |.8
Inch Cos=
Diag Diag 18 (SLP) 18:11/2 |(174+ .8) = 2175
Feet 11nch
12
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When a member is doping a apitch
Plumb Distance (angle), the plumb distance is greater than the
width of the lumber. The math for figuring the
plumb distance is the same for finding the diagona
length of atriangle. You need to find thetriangle
within the member as it is drawn in the example.
The “Run” isthe member sizeand the “Pitch” is the pitch of thetruss member (it may bea
bottom chord or top chord).

Note The pitch (A)

2X0 ‘;ig;gzme‘”b““ 2X0
6/12 Pitch 512" 6/12 Pitch

?II

51/2"

Note The pitch (A)
isthe same in both
triangles

Construction M agter Jobber Science

K eystrokes Display Keysrokes Display K eystrokes Display

5(nch)1(/) 2 |Run5Inch |(FIS) Mode 51/2 5+(1+2)= 55
(Run) 1/2 5,8 (Run) (bto inches)

(Input Run)

6 (Inch) (Pitch) |Pitch6 6,0 (Pitch) 6 0/16 (6+12)InvTan, |.894427
(Input Pitch) Inch Cos=

(Pitch + 12) Inverse
Tangent, Cosine)

Diag Diag 6 (SLP) 61/8 (5.5+.894427) = | 6.149188
(Find Diagonal) Inch 1/8 (b+ cosA)
By finding the plumb cut distance you can find

the STANDARD HEEL HEIGHT for any given truss. R
The standard heel height is... un

Plumb Cut Height + Butt Cut = Standard Heel

6 1/8" +1/4” = 63/8" for a2x6 a a6/12 pitch Butt Cut

i
A standard buitt cut is 1/4”.
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Chapter 3

Overhiangs and Heols

Inthis section | will cover thetruss's overhang and hed. Changing a truss heel or
overhang will change the elevation (Iook) of the house. Thesetwo devations (Fig. 3-1 & 3-
2) demonstrate what the difference in a truss heel height or overhang length will do to the

soffit height (Note that the blue arrows are spaced further apart onthe left elevation).

U JC JC JC JC JC I JC JC L L
| N | N
N N N I |
N I I |
U JC JC JC JC JC I JC JC L L I

Fascial' ¥I:III:I:I:I:I:I:I:I:I:I:
-

]

(v
~ Level :

\ Basic

Group:
Everyone

| NN | N N
B I N NN N Y | | | | |
N ||| |
AU IO IO 0 JC 0 JC JC 0 JC L L]
| NN N N
|| N I N | I

[ Fig.3-1 ]

The fascia and window trim is
what truss designers usually use to
determine ahed height on residential
prints. | will talk about the differences
between resdentia and commercial aswe
cover different aspectson these topics.

Lets start by looking at two
“typical” soffit details figures 3-3 & 3-4.
Note the soffit returns are at two different
heightsinrelation to thetop wall plate.
The top of standard windows is normally
a a7 height. A standard wall height is at
8 (8 11/8”) and the fascia appearsto be
just above the window in figure 3-2.
Figure 3-3 may be the type of soffit used
for Figure 3-2.

L r % 4’ Windows %
Trim rT ﬂ
I
T
I
I
I
I

|F|q. 3-2 |

Fascia
Fig. 3-3
Soffit return
Top wall plate
// = \
@ = Fascia

Bottom chord used
as Soffit return

Chapter 3 Page 1
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Definition page

Heel Helght isthe /

measurement where the top and bottom
chords intersect or end. The heel height

is critical for the overall truss profile Soffit Return I

and soffit elevation. Hee height is

always determined from the very top of thetop chord to the very bottom of the bottom chord
onthe outsde of bearing end. (Seefigures3-5,6 & 7)

Flg 3-7

AN

Standard hed Energy heel or Raised heel Cantilever End
(Plumb hgt + butt cuf) | (Heel hgt over wal israised usualy | (gt of top chord over wall
for proper insulation depth) is raised usually for proper

insulation depth)

Over hang is the extended top chord beyond the end vertical or bottom chord. An
overhang length is the measurement of the soffit minusthe fascia and sub-fascia. You can
have an overhang with a cantilever bottom chord. The length would then be the soffit length
minus cantilever, fascia and sub-fascia. (Seefigures 3-8, 9 & 10) Some areas of the country
ignore fascia thickness for overhang length.

Overhang length I
Overhang \\
\ é
[N E /

Fig. 38| A
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OK, by now your wondering if you can find some easy short cut, like looking at a
cross section. ' You'rethinking that the heel and overhang should be diagramed for you with
all thecorrect measurements. Don’t rely on cross section totally! They are correct maybe
25% of thetime onresidential. Commercial prints are correct about 98%, but you must
cross-reference them with other sections of the prints.

| N | N N JL U I L JC L JC L U L Ll
JL L JC L JC L L JC L L ] IO JC IO JC I JCJC I JC L L]
N N N | JCICJC I JC JC JE
JU O JC L JC JC L JC L L L AU IO 0 JC 0 JC 0 JC JC L L]
JU JC I U JC JC JC JC JC JC Ll

|| I |

4 Winda/vsl e *

> E=
B Wals |
IIIIIIIIIIIIIIIIIII ::::
Fig. 3-1
Residential

On residential printsthe wall cross section
onthe left (Fig. 3-11) would be used for ether
elevationsillustrated above (Fig. 3-1 & 2). Thisis

1x8 Fascia - ]
2% Sub Fascia Known as a“canned” drawing. Canned drawings
s are useful to save time while drawing a house.
J Notice that the trusshed height is not called out or
1/2 GYP Baard \ dimensioned. You must check the heel height and

overhang length to accomplish the look that the
architect wants.

2x6 Studs 24" OC

Blown Insulation ~a| {28 Plywood w/

2" Perforated vent
» Rules of Thumb
SeY. When in doubt, 0o by
o, o .
glevations

3/4” Sub floor
2x10 Hoor Joist

4’ Brick
1/2" Air Space

Commercial
Commercial prints usually cal out the heel
heights. The printsgo through a detailed scrutiny
by all parties involved in getting the prints
= approved for building permits, which residential
M doesnot. Itiswise to cross-reference each section

) to make sure they are consistent.
| Typical cross I
Copyrights 2006 - Todd Drummond Consuting, LLC Chapter 3 Page 3
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Heel Hgt for Different Markets

At this point | would like to take amoment and talk about region differences. What
may be common in Florida market may not betrue in Montana. Differing practices may be
as small aregion as by county. These differing practices, as far as heel heights are concern
dea swith what is“most” common. In southern Wisconsin you must check soffit height on
every drawing. But in southern ldaho you may need only be concerned with 10% of the
prints concerning soffit height, which the standard practice would be to use a standard heel
height. Other areas require some type of energy heel to meet local codes. No matter what

your market has asthe most common, the rest of this chapter will give you the skills needed
to solve and deal with each soffit height.

Heel Hgt for Single Pitch

This section explains how to figure the proper heel height for any single pitch roof
and overhang. Beforewe continue, lets cover some.

& /2 Rulesof Thumb
e\ ) Wallsheghts

" 81 1/8 isaStandard wall ( Double top plate (3") + 925/8” studs+ single
Bottom plate (1 1/27))

" 91178 9 Standard’

" 101 1/18” etc..

Top of Window

Standard height for top of window & door 6" 10 1/2”

Thisis done by taking a standard 8’ 1 1/8” wall height and subtracting 2 top plates (3”) -
standard header (10 1/4”) - trimplate (1 1/2") = 6 10 3/8” (round up from 3/8” to 1/2” for

hgt). All other heights of none standard windows and doors must be calculated from rough
openings (exampl e windows with circular windows above).

Copyrights 2006 - Todd Drummond Consuiting, LLC Chapter 3 Page 4
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Follow these stepsto find your proper heel height:
(numbersinred areinputted in example (Fg. 3-12)
displayed bel ow)

1) Start with “Top of Window” : 6'10 1/2”

2) Scde distance between “Top of Window” and
“Hgt of fascia bottom” : 8"

- Thisisone of thefew areas you will have
torely onusingascae

- Usethe window trim size to “scal€’ more
accurately. (51/2" trim+ 2" or 3" space)

3) Add (6’10 1/2" + 8") to get “Hgt of Fascia
bottom’: 7°6 1/2"

4) Add thesize of the fascia (7 1/4”) to “Hgt of
Fascia bottom” to get “Hgt of Fasciatop’: 8’1
34’

5) Using the Soffit length of (24”) and a pitch of
(8/12) = 16" Rise

6) Addtheriseof 16" to “Hgt of Fasciatop” to
get “Hgt of Top chord” = 95 3/4”

7) Heel = “Hgt of Top chord’-“Top of Wall PIt”; 9'5

8) Overhang = (Soffit - (Fascia+ Sub-Fascia)); 24" -

PAY ATTENTION!!!
This section explains the
why and the how to. In

other words, the MATH!!

34’ -811/8 =1658"
21/4” =21 34

8/12 Pitch

Hgt of Top chord: 9'5 3/4”

16" Rise

AN

Hgt of Fasciatop: 8’1 3/4” \1

i
Alrl Hgt of Fascia botto

m:7'6 12’

\ Top of Wall Plt: 8 11/8” ™

16 5/8”

Hed Hgt

\ \ Top of Window: 6 10 1/2

4—»\

” . Window trim
24" soffit for reminder
A
Note: Someregions use the
Fg. 3-12 Sze of sub-fascia instead of

Copyrights 2006 - Todd Drummond Consulting, LLC
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Why isadual pitch
any different?

Dual Pitch Soffit

Onthe previous page you learned how to figurethe
heel height of asingle pitch and what it does to the soffit
height. What would you do if there were dual pitch roof?
Well inthis next brief section I will attempt to explain the
math.

Example: Fig. 3-13 shows the following
8/12 pitch, 24" overhang, standard hed
4/12 pitch, 24" overhang, standard hed

Results:
8/12 soffit lineisat 771 9/16” “Hgt of Fascia
top” (8'11/8 plthgt + 47/16” hedl - 16" rise= 771 916 )
4/12 <offit lineisat 779 1/16” “Hgt of Fasciatop”

8/12 (8'1 1/8” plt hgt + 315/16” hed - 8" rise= 79 1/16" )
This createsa 7 1/2” difference between the soffit
4/12 .
heights.

/ N
\\\\ ~ < g 7916
\\\ \\ ~Jd
N 71 916"
Fig. 3-13 .
ET/
8118 plt

These two different soffit heights would not look like most elevations that have come
across my desk. Most have a soffit linethat is level all away around the house. Otherwise
you have a soffit dropping in height where there is an 8/12 pitch versesthe 4/12 pitch soffit.
There are two ways to resolve this dilemma.

Adjust the Hed Height
or
Adjust the Overhang Length

First you must determine which to adjust, the heel or overhang. Thisisdone by looking at
the print’s elevations, then verifying that the soffit either shortens on the steeper slopes or
saysthe same length. Let uslook at how it would be dealt with in either case.

Copyrights 2006 - Todd Drummond Consuting, LLC Chapter 3 Page 6
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Dual pitch roofs
create my favorite
kind of soffit!!

Adjust Hedl for Dual Pitch

Now on this first example, | will explain the steps
you need to follow in order for the soffit to..
a)Remain the same lengths
b) Soffit hgt would be proper elevated above
windows and doors
¢) The soffit line would be continuous (same hgt)
around the house

Example:
6/12 front to rear of house; 8/12 left to right of house
Standard wall hgts of 8’
Approx. 2’ space below Fascia (no trim board above window)
51/2" Fascia
24" offit for 6/12 pitch

8/12 16" Rise
Hgt of Top chord: 8 10" \

X
: Hgt of Fasciatop: 7’ 6’ t
i
L

\ Topof Wall PIt: 8'1 1/8" AT\
U7/
Note:

p Toadjust HEEL HGT, gart with “Hgt of fascia top”
p To adjust OVERHANG, start with “Top of Wall Pit”

Fig. 3-15

/

8 7/8”

Hed Hgt

24" Soffit

(All numbersin RED are displayed in Fig. 3-15)

1) Start by solving the heel height for the lowest pitch first. Use the worksheet for “Heel
Height for Single Pitch”. (Heel height worksheet a end of chapter)
Heel Hgt =4 7/8"
Hgt of Fasciatop=7 6"

Copyrights 2006 - Todd Drummond Consuiting, LLC Chapter 3 Page 4
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2) Using the Hgt of Fasciatop fromthe 6/12 and inserting it into the worksheet “See Fig. 3-
15, Match Soffit hgt of differing pitch worksheet”
Thiswill create areference point so the 8/12 pitch soffit is at the same elevation.
3) Finish theworksheset:
-Add 16" to 7’ 6” (24" run, 8/12 pitch)
-Hgt of Topchord=8 10"
Subtract “Top of Wall PIt” from*“Hgt of Top chord” to give you your
Heel hgt =8 10" - 81 1/8” = 8 7/8” Heel Hgt for the 8/12

If you find that in order to match the print’s elevations the heel height is less than a
standard heel, for any of the pitches, the prints are usually drawnwrong. The heel height
should be assumed to be, at aminimum, to have astandard heel height. Which leads me
back to tell you why you should solve for the lowest pitch. If you solve for the higher pitch
first, you may end up with a negative heel height for the lower pitch (lessthan standard).

Minimum heel height, for any pitch, is a standard heel unless
specifically asked for by the architect. (Plumb Height + Butt Cut =
Standard Hedl)

Adjust Overhang Length of Dual Pitch

The next example | will explain the steps you need to follow in order for the soffit
to..
aVery in length
b) Soffit hgt would be proper elevated above windows and doors
¢) The soffit linewould be continuous (same hgt) around the house

Example: 6/12 front to rear of house; 8/12 left to right of house
Standard wall hgts of 8
Approx. 2" space below Fascia (no trim board above window)
51/2" Fasia
24" soffit for 6/12 pitch

1) Start by solving the heel height for the lowest pitch. Your answers should be similar to
what was drawn for each pitch’s soffit length on the blue print elevations.
Use the worksheet for finding heel height.
" Heel Hgt =4 7/8" for the 6/12
" Hgt of Fasciatop=7 6"

2) Your garting point for the 8/12 will be “Top of Wall PIt”. See Fig. 3-16 for, “Match
Soffit hgt of differing pitch worksheet”
T 81U8
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3) Thenfill inthe rest of work sheet by
-Adding 8/12 hedl (standard heel hgt) to Top of Wall PIt
811/8+47/16" =85 9/16” Hgt of Top chord
- Subtract “Hgt of Fasciatop” from “Hgt of Top chord”
859/16" - 7 6" =11 9/16” Rise
- Soffit length = 8/12 pitchwith 11 9/16” rise = 17 3/8" run
-Overhang lengthis 15 7/8”

(All numbersin RED are displayed in Fig. 3-16)

8/12 Pitch 11 9/16” Rise
Hgt of Top chord: 8'5 9/16” \
AN
: _ Hgt of Fasciatop: 7 6" i
\ Top of Wall PIt: 8'1 1/8” AT\
15 1/8” overhang \ﬁ

47/16" ~

e gt 17 3/8" Soffit

Note:
p Toadjus HEEL HGT, gart with “Hgt of fascia top”
p Toadjus OVERHANG, gart with “Top of Wall PIt”

Copyrights 2006 - Todd Drummond Consuting, LLC Chapter 3 Page 9
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Heel Hgt of Single Pitch Cantilever

To get the proper heel height for a
cantilever soffit isvery easy. You get it 1t Run
by adding the sub-fascia height to therise
of the sub-fascia thickness for the lowest
pitch.
Example: 6/12 pitch, 1 /2" x5 1/2" sub-
fascia
Theriseofal /2" run a a 6/12 .
is3/4” (1t Run in figure 3-17)

So the heel height is5 /2" + 3/4”
=61/4"

For adud pitch roof your starting

Heel Hgt of Dual Pitch Cantilever

point is the hed height of the lowest pitch. Then by subtracting the rise of the sub-fascia and
fascia of the first pitch you add the rise of the sub-fascia and fascia of the steeper pitch.
Let’ scontinue using figure 3-17.

Example: 2nd Pitch hasa8/12, 11/2” x 51/2" ” sub-fascia, 3/4"x 9 1/4” fascia

Using the “2nd Run” of figure 3-18to get the“rises’

- 6/12 heel height is6 1/4”- 1 1/8” (rise) = 51/8” Hgt
QA VY2 +3/4” run, 6/12 pitch =1 1/8" rise)
-51/8” (hgt) + 1 1/2" (rise) =6 5/8” heel for 8/12
@A Vv2 +3/4” run, 8/12 pitch =1 1/2" rise)

Copyrights 2006 - Todd Drummond Consuting, LLC Chapter 3 Page 10
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Worksheet for Heel Heights and Over hangs

Job

Note: Remember to find the heel height of thelowest pitch first on adua pitch roof

| Heel Hgt of Single Pitch Worksheet ‘I

- 112 piten _” Rise

Hgt of Top chord: \

Hgt of Fascia top:

==y

Hgt of Fascia bottom:

\\ Top of Wall Pt N\
(i

X]lx X} ___ " Overhang
P{ Top of Window:

” ) > ‘ * Start with “ Top of Window” I
Heel Hgt "

Soffit

Note: Someregions use the
LAl size of sub-fasciainstead of

| Match Soffit Hgt of Dual Pitch Worksheet I fasciato determine hed hgt.
2P ' Rise

Hgt of Top chord:

Hgt of Fascia top: \i

VI
Al

|
/ \Top of Wall Pit: @

” " Note:
Overhang . .
P Toadjust HEEL HGT, gtart with
Heedl Hgt <> “Hgt of fascia top”
" Soffit P Toadjust OVERHANG, gart with
“Top of Wall PIt’
Copyrights 2006 - Todd Drummond Consuiting, LLC Chapter 3 Page 11
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Worksheet for Heel Heights of Cantilevers

Heel Hgt Worksheet
for Single Pitch

| * Start with “Bottom Chord = 0" Hgt” ‘*I

Heel height @

Sub-Fascia Hat

\[\ Bottom Chord = 0"

i \F

Fascia Hqgt

[
[
\j/\ ” Sofi (Fascia Hgt needed for Dual Pitch)
offit

Match Soffit Hgt of Dual Pitch
/12 Worksheet for Cantilevers

D Heel height @
" Cantilever Fascia Hgt of 1t Pitch
- >
* Sart with “ Fascia Hgt” *
- >
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Chapter 4

~ Level :
\ Basicto
Intermediate

Group:
()\{; Everyone
( : ~ J,

It iscritica that a truss designer properly apply the necessary special loadsto al the
trusses. Thischapter will go into detail about understanding and figuring special loading.

All buildings are designed structurally from the top down. Think about how each
level of a building must be able to withstand the forces from the levelsthat are above it. Any
building designer requires knowing the loading being applied to each level. You, asatruss
designer, will be asked repeatedly what loads are being applied to beams and walls. Itisim-
perative that you understand not only how much loading, but aso what kind of loading. You

will need to figure the loading of a section of roof that will have to be applied to agirder
truss that you are creating.

Loading

I I I

PEVAVS

Each project has its own conditionsthat atruss designer must understand and apply
themto thetrusses. These conditions may include loads from floor, wall, roof, and mechani-
cal units. Once you have identified the conditions, you will need to be ableto understand
how much loadsthey generate. After you figure the actual loading, it is necessary to divide
them up and properly apply the loads to the trusses aff ected.

Understanding the forces applied to trusses requires an understanding of what kind
of load is actually being applied. There are different types of loads such as concentrated or
uniform. There can be variations and combinations of different loads all being applied to a
singletruss. To understand loading it is necessary to understand the effect it has on the sup-
porting members.

Span loading
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There aretwo distinct ways of caculating loads. One is span loading and the other is
arealoading. Spanloading is the length of the supporting member supporting a loading.
Arealoading is the square feet of loading on multiple carrying members. In this section, we
will analyze the effect a load has on a beam and what kind of reaction it creates on the ends
of the beam.

A reaction is the amount of pounds a beam or truss createsonthe end. If you where
to support atruss by using a hanger, you would need thereaction of thetrussbeing carried to
properly size the hanger.

Reaction inLBS Reaction in LBS

(Thissection will ignore the weight of the beam when calculating the reactions)

Concentrated L oad in Center of Support; A load that is not spread over the length of a
supporting member iscaled a concentrated load. If the load iscentered in the middle of the
support (having same distance from both ends), the reaction of the loading isLoad +

2 =Reaction

‘ Weight + 2 = Reaction on each Support \I

1000 + 2 = 500 Ibs on each support I
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Off Centered Concentrated L oad; A concentrated load that is not in the center of the sup-
porting member must be calculated in a different manner than the centered one. Theweight
is multiplied by the percentage of distance from the overall length, for the opposite end. Just
remember that the larger load must be on the end closest to the load.

| (Distance + Length) x (Load) = Reaction on Opposite End |I

e

Beam

A (b+L) x load = Reaction of Support “A”
(a+ L) x load = Reaction of Support “B”

(4 +10’) x 1,000 = 400 Ibs at Support “A”
(6 +10’) x 1,000 = 600 Ibs at Support “B”

Uniform L oad over Length of Supporting Member; Thisis normally referred to as
“Pounds Per Lineal Foot”. A load that is spread evenly over thelength of the supporting

member is called auniform load. To find the reaction on each end you would add up theto-
tal load and divide it by 2.

‘ Total Weight + 2 = Reaction on each Support I
’4 100 Ibs/ Ft. for 10’ || »‘

Beam

(Load per Foot) x Length = Tota Weight
Tota Weight + 2 =Reactionsa “A” & “B”

(100 x 10) + 2 =500 Ibs

/N
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Off Centered Uniform Load ; A uniformload that isnot inthe center of the supporting

member is calculated just like the “ Off centered concentrated load” formula. The tota
weight is multiplied by the percentage of distance of the overall length, fromthe center of

the uniform load for the opposite end. Just remember that the larger load must be on the end
closest to theload.

(Distance + Length) x (Total L oad) = Reaction on Opposite End

“L” =10
<«—“a" =7'6" | »?4 “hr =26
|<— 100|bs{ Ft. for 5

Beam

(b+L) x Total load = Reaction of Support “A”
(a+ L) x Total load = Reaction of Support “B”
(25 + 10') x (5x 100) = 125 Ibsat Support “A”
(75" +10') x (5x 100) = 375 Ibsat Support “B”

Trapezoid L oading; A trapezoid loading is a load that gradually increases from one point to
another point. For thisexample, the formula needs the loading diminishing to zero. The re-
actions of both ends start by multiplying the length by the load on high end and than divided
by two. Then for the end loading of zero you will multiply theresult by .33 or 1/3", The
end with loading would be multiplied by .67 or 2/3".

((Length x Starting Load) + 2) x (.33) = Reaction Low End
((Length x Starting Load) + 2) x (.67) = Reaction High End

“L” =10

“SL” Start Loading 1000 LBS / Ft

End Loading 0 LBS/ Ft

Beam

((SL x L) +2) x .67 = Reaction of Support “A”
((SL x L) +2) x .33 = Reaction of Support “B”
((1000 x 10) + 2) x .67 = 3350 Ibs a Support “A”
((1000 x 10) + 2) x .33 = 1650 Ibs a Support “B”
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Trapezoid Loading with Uniform Loading; A trapezoid loading that does not start or end
with azero loading isreally a uniform load with atrapezoid load. Start by subtracting the
uniform load from the trapezoid. The uniform load would be the lowest loading multiplying
the length of the loading (L2) by the load on high end and than divided by two. Then for the
end loading of zero you will multiply the result by .33 or /3. The end with loading would
be multiplied by .67 or 2/3".

(L2 x Starting Load) + 2) x (.33) = Reaction Low End
(L2 x Starting Load) + 2) x (.67) = Reaction High End

“SL” Start Loading 1000 LBS / Ft

End Loading 100 LBS/ Ft

\

Beam

(b+L) x Total load = Reaction of Support “A”
(a+ L) x Total load = Reaction of Support “B”
(25 + 10') x (5x 100) = 125 Ibsat Support “A”
(75" +10') x (5x 100) = 375 Ibs at Support “B”

- “L" =17 || >

“ bn

=12
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Loading & References

There are two types of loads, which are
called Liveand Dead. A LivelLoad isaloading that
will come and go over a given time period, such as My brain isfried!!
snow. A Dead Load is aloading that is permanent,
such as shinglesand insulation. Theweight of the
trussitself is also considered part of the dead load.

Most loading for roof and floor structures
are uniform expressed in Per Square Foot or as
PSF. Per Square Foot is an area that measures 12
inches by 12 inches. Typical loading displayed as
PSF is broken down to live load top chord, dead
load top chord, and live bottom chord and dead load
bottom chord.

Usudly displayed as one of the following;

-40LL7DLOLL 10DL

-40/7/0/10

-40TL, 7TD, 0BL, 10BD
WhichisTop chord Live, Top
chord Dead etc..

-40,7,10
With only three loads displayed than live load on bottom chord is “0”

Sometimes, in rare cases, loading iscalled out as pounds per lineal foot or asPLF.
Youwill need to determin wether you should convert it to pounds square footage or input
the loading as pounds per lineir foot.

When you create a truss you will need to specify the live and dead loads. Thereare 5
groups that can be called on to obtain information for the live loads for roof or floor loads.

1)Building structural engineer

2)Local building codes

3)National codes

4)Regional codes

5)The truss designer (This means YOU)

Building structural engineer;

Prints stamped with an engineer’s seal are usually commercial structures.
Commercial jobsare structures not used for single dwelling homes. An example of a
commercial structure would be an office or an gpartment complex. A structural engineer is
responsible calling out the loading for the building as awhole. Thisloading would include
the roof and floors. Y ou usually can find the loading on commercial prints on the first page
of the structura sheets labeled as“S1”. They should aso specify which national or regional
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code they require. Also look in the project manual or specification book for additiona info.
The wood section in the specification book isusually in the 6100 section.

Local building codes,

If a print does not have the loading specified on themthan you must rely on the local
codesthat the building will be built in. Most cities and counties have a building department
that you can call and get their required minimum loading for that area. Usually they have
adopted a national code and have made stricter eementstoit. All truss programs will
require additional requirements of specifying a national code or regional building code.

National codes,
There are 5 different national codes
1)BOCA - Building Officials and Code Administrators I nternational
2)UBC - Uniform Building Code
3)ICBO - International Conference of Building Officials
4)SBCC - Southern Building Code Congress
5)FHA - Federd Housing Authority
Youwill haveto specify which national code you areusing in your truss engineering
program. Each of these national codes has load chartsfor different regions of the nation.
The also have other requirements, but for now lets move on.

Regional codes;

Some states have their own codes that are in place of the nationa codes. Wisconsin
is an example where they have created their own codes. In Californiait can be by county
such as San Francisco area. Call the areas building officid department to find which code
they arerequiring. Y ou need to specify which code you are using inthe truss engineering
program.

Thetruss designer;

Well guess what, you are still
responsible if you fail to add needed loads to
thetrusses. Even if no oneelse informs you of
additional loads that does not release you from
the responsibility of looking into al conditions.
It may be aload from a mechanical unit or
snow drifting from an upper roof. Play it
smart and look into al the proper loads that
each truss will be subject too.

Did | include that
AC unit?

Minimum dead loads that are required
by the same reference you found the live
loads. (See References for Live Loads) You
must remember that they are only the
minimum loading required and may not be the
actual dead load needed.
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Duration Factor & Repetitive Stress Increase

Wood has a unique characteristic initsability to sustain heavy loads for short time
periodsand lighter loads for long periods of time. The same piece of lumber that can carry a
load for 10 yearscan carry 15% more for 2 months, 25% more for 7 days or 60% more for
10 minutes. Thetime that the load is applied to the truss iscalled the Duration. With thisin
mind we can use what is called duration of load factor. Duration of load factor isthe load
increase that can be used for live loads. (See Figure 1-1) The duration of load factor can aso
be referred to by the Duration Of Load, “DOL”. Dead loads use a .9 duration of load.
Remember that a1.00 DOL isfor a 10-year duration, but dead loads are for the life of the
structure.

Using the duration factor isextremely easy. Y ou type the value needed in your
engineering truss program, usually in the loading input box. You do not increase or decrease
the actua loading by this factor; the computer will properly account for thisadjustment for
you. The dead load will not have a DOL input box, because it isa set value of .9 increase.

Another type of increase is called a Repetitive Stress Increase. The Repetitive Stress

Figure 1-1 Load Type Duration of Duration
L oads Factor

Wind 1 day 1.33

Earthquake 1 day 1.33

Construction 7 days 1.25 Warning!
Snow duration

Snow 2 months 115 < | |lower with
extreme loading.

Floor 10 years 1.0 >30 |bs/sq.ft.

Dead L oads Permanent 9

Increase isal1l.15 increase for 3 or more trusses carrying the same type of loading which are
gpaced no more than 24 inches on center. An examplewould be a run of 3 or more common
trusses could use the repetitive stressincrease, but a girder trussthat carries the commons
would not have arepetitive increase. A girder trussisatruss that supports other trusses, so it
does not share the same loading with other trusses. To use the repetitive stress increase on a
truss, in most programs, it isusually an on or of f box in the truss engineering program for
each truss. Some truss programs automatically turn off the repetitive stressincrease when
any special loads are added to thetruss.
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Forces Within a Truss

Each member of atrussis subject to awide variety of forces. Depending onthe
members location in the truss, the truss engineering program and the truss designer must
decidewhich species (type), grade and sizethat is needed. The truss engineering programs
have settings that the truss designer can set to alow the program to automaticaly upgrade
members. The designer must understand cause and effect for his design of the trussto
optimize his creation.

As loading is applied to atruss theforces are then transferred to each member in
deferent directions. (See Figure 1-2) A truss must be ableto withstand the forces over the
life of the structure. Each member hasto be properly sized and each joint must be properly
plated to hold up to each and every forcethe truss is subject to in the design criteria

Loading ¥ § § v § ¥ ¥ ¥ ¥ ¥ V¥

Members Areln s
Arrows DenoteDirection of Forces
-« I

Compresson

Members Are In | Dash Lines Reflect Direction of |

Fig. 1-2 Tension

Y ou should always trianqulate each truss with the web patterns. See thered
triangles below in figure 1-3. Thetriangulation of the webbing transfers the forces though
out the truss even though the trussitself may not be atriangle.
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Forces on Truss Members

Bending Stress

Seanlauip

When a member isdeflecting it is
called Bending Stress. Bending is

measured by the vVa ue of F

Compressive Stress
Pardlel to Grain

> -

When a member isin compression
(pushed at the ends) itiscalled
Compressive Stress. Top chords
are normally in compression.
Compression is measured by the

vaue of FC

Horizontal Sheer

Horizontal Sheer is created when
opposing forces are diding by one
another pardld to grain.
Compressive stresscreates
horizontal sheer. Horizontal

Sheer is measured by F\/ the

Copyrights 2006 - Todd Drummond Consulting, LLC

Tensile Stress

<—§§—>

When a member isin tension
(pulled by the ends) it iscalled
Tensile Stress. Bottom chords are
normally intension. Tensionis

measured by the value of Ft

Com pressve Stress
Perpendlcular to Gran

@' i

Crushing thegrainsiscaled
Compressive Stress Perpendicular
to Grain. Bottom chords bearing
on the support have this type of
dress. Thistype of compression

is measured by the va ue of Fcl

Vertical Sheer

Vertical Sheer is crested when
opposing forces are sliding by one
another perpendicular to grain.
Compression stress creates
vertical sheer. Bottom chords
bearing on the support have this
type of stress.
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Plated Joints & Forces

No other material is as durable and as customizabl e as the sted plate. The plates are
formed from rolled steel that goesthrough apunch press. Each plate has teeth that are
formed from dies as the steel is cut during the pressing of the plate. The cutting of theteeth
formslotsinthe plate.

Plates have two functions, griping and strength. The number of teeth per square inch
and design of the teeth determine the gripping of the plateto the wood. The gauge of the
sted and the square inches of steel left over after the teeth areformed give the plateits
strength.

Each joint has at least one plate on each face of thejoint’s members. Every plate
must be placed correctly asthe engineering drawings show their placement. The forces on
the joint and the type of lumber that the plate must grip determine the size, gauge and
placement.

Seefigure 1-4 for the following example;
For plating ajoint an engineering program has to determine the...
1)Gripping of the lumber

2)Strength of plate needed

3) Placement

Gripping;

Gripping of the lumber usually isthe
deciding factor of the plate size. Thisis
done anayzing the force of each
member and figuring the square
inches of wood needed to get the
proper number of teeth. For instance M5 needs 2
1/2" of horizontal by 6 of vertical to get enough
square inches.

Strength;
Strength determination is simply based on gauge
of sted, grade of sted, sted typeand platesize.

Placement;

The placement has to be so that each
member has enough teeth in them and must
not go outside the profile of the truss.

The horizontal placement is figured by
theM1 and M2 need 6” horizontal along with
M4 and M5 needing 2 1/2” horizontal plate. So knowingthat 6” [M1 & M2]
+31/2" [M3] +21/2" [M4 & M5] = 12" wide plate needed with 6” to the left of M3 and 2
1/2" to theright of M3.
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The bottom of M2 and M5 needing 6” of vertica grip determines the vertical
placement. If the plate wereto hang down below M2 than it would be outside the profile
of thetruss since M2 formsthe bottom chord. M5is6” above M2 and M5 needs6” of

vertical grip which then adds up to 12" in height. The forces on the plate determine the
direction of the dotsinthe plate.

Rules of Thumb

Never replace arequired plate with onethat is
lessin width or height even if they have the same tota
gguare inches. (example; 3x4 verses a 2x6, both have

12 g inches but can’t be used for the same joint) Never
use aplate of alesser gauge than the one needed and

analyze higher gauges before they are used in place of
the one needed.
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C

Cantilever: bottom chord extended beyond the bearing (Ch 3 pg. 2)

Commercial: multiple residential homes such as aduplex or buildings used for other than
resdential homes

D

Dual Pitch Roof: aroof that has more than one common pitch (Ch 3 pg. 6)

E

Energy Heel: ahedl height that is taller than a standard heel, may also be called a
Raised Hedl. (Ch 3 pg. 2)
F

Fascia the outer trim board on the eaves and soffit

H

Heel height: isthe measurement where the top and bottom chords intersect or end.
(Ch3pg. 2
O

Overhang: extension of top chord (Ch 3 pg. 2)

P

Pitch : the slope of a chord usually measured by the number of inchesrisen for every
12" run. (Example 6/12 = 6" rise for 12" run)
Profile: the outer shape of a truss, the exterior dimensions define the shape

R

Raised Hed: ahed height that istaller than astandard heel, may aso be called a
Energy Heel. (Ch 3 pg. 2)

Residentid: sngle dwelling homes

S

Soffit: the eave or overhang on the edge of aroof, usually creating a barrier so that
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the windows and walls are protected from the e ements running off the roof
(Ch3pg. 2
Soffit Return: a nailer used for tying the overhang to thewall (Ch 3 pg. 1)
Standard Heel: the plumb cut of atop chord plusthe butt cut (Ch 3 pg. 2)
example: 6/12 pitch, 2x4 top chord, 1/4” butt cut = 4 3/16" heel
Sub-fascia: the supporting member used to tie the ends of the overhangs together
and a nailer for the fascia

Copyrights2006 - Todd Drummond Consulting, LLC

Website: www.todd-drummond.com  Lean Manufacturing Consulting Sevices  Phone: 603-763-8857



http://www.todd-drummond.com

